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(57) ABSTRACT 

An apparatus for sealing a Wide variety of vessels and for 
providing access to the interior of such vessels While sealed. 
In some embodiments, a sealing apparatus includes a base 
plate, a cover plate, and a seal that is disposed therebetWeen. 
In use on a vessel, When the seal is disposed in a rest 
position, it covers a vessel-access hole that penetrates the 
base plate and communicates With the underlying vessel. To 
temporarily displace the seal, a tube, such as a syringe 
needle, etc., is inserted through a guide hole in the cover 
plate. The tube contacts the seal, Which forces the seal to 
move at least partially out of its sealing position. With 
continued doWnWard movement, the tube enters the under 
lying vessel so that it can Withdraw or add ?uid to it. When 
the tube is Withdrawn, the seal returns to its sealing position. 

5 Claims, 1 Drawing Sheet 
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SEALING DEVICE 

STATEMENT OF RELATED CASES 

This case claims priority of US. provisional patent appli 
cation 60/443,791, Which Was ?led on Jan. 30, 2003, Which 
is incorporated by reference herein. 

FIELD OF THE INVENTION 

The present invention relates to an apparatus for accessing 
the interior of a sealed vessel, such as to add or sample 
reagents, solvents, etc., during processing operations. 

BACKGROUND 

It is common, during chemical, pharmaceutical, and other 
types of processing operations, to seal a vessel. In many 
cases, access to the interior of the sealed vessel, such as to 
add or sample reagents, solvents, etc., must be provided 
during processing operations. 

Existing techniques, Which use septums or automated 
covers, have a variety of drawbacks (e.g., life expectancy, 
sealing properties, complexity, etc.). 

SUMMARY 

Some embodiments of the present invention are capable 
of sealing a Wide variety of vessels and for providing access 
to the interior of that vessel While it is sealed. 

In accordance With the illustrative embodiment, a sealing 
apparatus includes a base plate, a cover plate, and a seal. The 
base plate includes one or more dimples or depressions. A 
vessel-access opening is disposed in each dimple. The 
opening extends completely through the base plate. The 
cover plate also includes one or more dimples or depres 
sions. In the illustrative embodiment, the dimples in the 
cover plate are larger than the dimples in base plate. A guide 
hole is disposed in each dimple in the cover plate. 

The seal, Which in the illustrative embodiment is a ball or 
sphere, is received by each dimple in the base plate. In some 
embodiments, the seal and dimple are appropriately siZed 
(and shaped) so that When seal is disposed in a rest position 
Within the dimple, the seal completely ?lls the dimple and 
advantageously covers the vessel-access opening. 

In use, the cover plate and the base plate are tightly 
engaged to an underlying vessel or carrier. In the absence of 
any force disturbing it, each seal is received in a sealing 
position by dimples in the base plate. In the sealing position, 
the seal substantially ?lls the dimple and advantageously 
covers the vessel-access opening. In some embodiments, in 
the sealing position, the seal does not contact the surface of 
the dimples in cover plate. 

To temporarily displace the seal, a tube, such as a syringe 
needle, etc., is inserted through the guide. As the tube is 
pushed further into cover plate, it breaches the surface of the 
dimple (in the cover plate) and eventually contacts the seal. 
Continued doWnWard movement of the tube forces the seal 
to move at least partially out of its sealing position Within the 
dimple in the base plate. With continued doWnWard move 
ment, the tube enters the underlying vessel so that it can 
Withdraw or add ?uid to it. When the tube is Withdrawn, the 
seal returns to its sealing position. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts apparatus 100 in accordance With the 
illustrative embodiment of the present invention. 

FIG. 2 depicts apparatus 100 engaged to a vessel in a 
sealing mode. 

FIG. 3 depicts apparatus 100 engaged to a vessel Wherein 
a tube passes the seal to gain access to the vessel. 

DETAILED DESCRIPTION 

In accordance With the illustrative embodiment, and as 
depicted in FIG. 1, sealing device 100 includes base plate 
102, cover plate 108, and seal 114. Base plate 102 includes 
one or more dimples or depressions 104. In the illustrative 
embodiment, only tWo dimples 104 are depicted. In other 
embodiments, feWer or more dimples are present. In the 
illustrative embodiment, dimples 104 are circular in shape. 
Vessel-access hole 106 is disposed in each dimple 104. In 
the illustrative embodiment, the vessel-access hole is dis 
posed olf-center in dimple 104; hoWever, in some other 
embodiments, vessel-access hole 106 is disposed at the 
center of dimple 104. 

Cover plate 108 includes one or more dimples or depres 
sions 110. In some embodiments, dimples 110 are larger than 
dimples 104 in base plate 102. In the illustrative embodi 
ment, dimples 110 are circular in shape. Guide hole 112 is 
disposed in each dimple 110 in the cover plate. 

Seal 114, Which is depicted in the illustrative embodiment 
as a ball or sphere, is received by each dimple 104 in base 
plate 102. In some embodiments, seal 114 and dimple 104 
are appropriately siZed (and shaped) so that When seal 114 
is disposed in an undisturbed or rest position Within dimple 
104, the seal 114 completely ?lls the dimple. For the 
illustrative embodiment in Which dimple 104 has a hemi 
spherical shape and seal 114 is a sphere, the seal should have 
a diameter that is at least as large as that of dimple 104. 

In some other embodiments, seal 114 is smaller than 
dimple 104, yet appropriately siZed so that When the seal is 
in an undisturbed or rest position Within dimple 104, seal 
114 covers vessel-access hole 106. This latter group of 
embodiments should only be used in applications in Which 
sealing device 100 Will remain undisturbed and advisably 
motionless. The reason for this is that if the sealing device 
is disturbed, seal 114 might move such that vessel-access 
hole 106 is uncovered. In embodiments in Which seal 114 is 
smaller than dimple 104, uncovering vessel-access hole 106 
Would cause an underlying vessel to lose seal. 

Cover plate 108 and base plate 102 advantageously 
include alignment ?dicials (not depicted) Which, When 
mated, align dimples 104 in base plate 102 With dimples 110 
in cover plate and guides holes 112 With vessel-access holes 
106. 

In use, as depicted in FIGS. 2 and 3, cover plate 108 and 
base plate 102 are tightly engaged to an underlying vessel or 
carrier 220. In the illustrative embodiment, carrier 220 is a 
micro-Well plate, as is Well knoWn in the art. For clarity, only 
a portion of carrier 220 and sealing apparatus 100 are 
depicted. Sealing device 100 is coupled to carrier 220 by any 
of a variety of Well-known clamping arrangements 224, 
depicted ?guratively in FIG. 2. The speci?c clamping 
arrangement that is used is a function of vessel type. Those 
skilled in the art Will be able to design or select an appro 
priate clamping for use in coupling sealing device 100 to any 
vessel. 

In the absence of any force disturbing it, each seal 114 is 
received in a sealing position by dimples 104. In the sealing 
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position, as depicted in FIG. 2, seal 114 substantially ?lls the 
dimple and completely covers vessel-access hole 106. In the 
sealing position, seal 114 does not contact the surface of 
dimples 110 in cover plate 108. 

In the illustrative embodiment, stand-offs are used to aid 
in preventing contact betWeen seal 114 and the surface of 
dimples 110 in cover plate 108 When seal 114 is in a sealing 
position. In particular, cover plate 108 is spaced apart from 
base plate 102 by the stand-offs 116. The stand-offs and 
dimples 110 are appropriately dimensioned to prevent this 
type of contact. The stand-offs are advantageously, but not 
necessarily, formed from a resilient polymer material. 

In an alternative embodiment, cover plate 108 abuts base 
plate 102. In the alternative embodiment, the dimples in at 
least the cover plate 108 (and in some cases, both the 
dimples in cover plate 108 and the dimples in the base plate 
102) are someWhat deeper than in the illustrative embodi 
ment. This ensures that When seal 114 engages dimple 104 
in a sealing position, the seal does not contact the surface of 
dimple 110. 

To temporarily displace seal 114, as depicted in FIG. 3, 
tube 118 (e.g., syringe needle, etc.) is inserted through guide 
112. As tube 118 is pushed further into cover plate 108, it 
breaches the surface of dimple 110 and eventually contacts 
seal 114. Continued application of doWnWard pressure 
forces seal 114 to move at least partially out of its sealing 
position Within dimple 104. And it is for this reason (i.e., 
providing an ability to displace seal 114) that contact 
betWeen seal 114 and dimples 110 is advantageously 
avoided (When seal 114 is in a sealing position). 

With continued doWnWard movement, tube 118 enters 
Well 222 of vessel 220 through vessel-access hole 106. 
Liquid is aspirated from or dispensed into Well 222 as 
desired using tube 118. Although aspiration/dispensing into 
a single Well is depicted, it is to be understood that such 
aspiration/dispensing can be conducted simultaneously With 
a plurality of Wells 222 of a multi-Well plate. 

After ?uid is removed from or added to Well 222, tube 118 
is WithdraWn. As the bottom of tube 118 clears the seal 114, 
the seal moves back into sealing position in dimple 104. In 
some embodiments, a spring, resilient material, or other 
device (not shoWn) that forces seal 114 to return to its rest 
position after tube 118 is removed is positioned near seal 114 
(e.g., Within dimple 110 in cover plate 108). 
The siZe and shape of base plate 102 and cover plate 108 

is, to some degree, application speci?c. For example, in the 
illustrative embodiment described above, sealing device 100 
is adapted for use With microtitre plates. These plates are 
typically about 3 inches by 5 inches and include a regular 
array of 96, 384, or 1536 Wells. Consistent thereWith, base 
plate 102 and cover plate 108 should be rectangular in shape 
and have length and Width dimensions of about 3 inches by 
5 inches. 

Additionally, each ori?ce 106 should align With a Well in 
the microtitre plate. It is clear, then, that more dimples 104 
and more ori?ces 106 are required When using a 384-Well 
microtitre plate than a 96-Well microtitre plate, etc. 
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In other embodiments, sealing device 100 is used With 

other types of vessels (e.g., vials, ?asks, etc.). In such 
embodiments, hoWever, modi?cations are required (relative 
to a sealing device for use With micro-Well plates), as Will be 
appreciated by those skilled in the art. For example, in most 
applications, base plate 102 and cover plate 108 Will have a 
siZe that is consistent With the siZe of the mouth or opening 
of the vessel being sealed. And, far feWer dimples 104 and 
ori?ces 106 Will typically be present When sealing device 
100 is intended for use With an ordinary ?ask or vial. 

It is to be understood that the above-described embodi 
ments are merely illustrative of the present invention and 
that many variations of the above-described embodiments 
can be devised by those skilled in the art Without departing 
from the scope of the invention. For example, in this 
speci?cation, speci?c details are provided in order provide 
a thorough description and understanding of the illustrative 
embodiments of the present invention. Those skilled in the 
art Will recogniZe, hoWever, that the invention can be 
practiced Without one or more of those details, or With other 
methods, materials, components, etc. 

Furthermore, in some instances, Well-knoWn structures, 
materials, or operations are not shoWn or described in detail 
to avoid obscuring aspects of the illustrative embodiments. 
It is understood that the various embodiments shoWn in the 
Figures are illustrative, and are not necessarily draWn to 
scale. Furthermore, the particular features, structures, mate 
rials, or characteristics can be combined in any suitable 
manner in one or more embodiments. It is therefore intended 
that such variations be included Within the scope of the 
folloWing claims and their equivalents. 

I claim: 
1. An apparatus comprising: 
a depression in a ?rst major surface of a base plate; 
a vessel-access hole, Wherein said vessel-access hole is 

disposed off-center in said depression and penetrates 
said base plate; 

a cover plate, Wherein said cover plate is disposed above 
said base plate; 

a guide hole, Wherein said guide hole is disposed in said 
cover plate and aligns With said vessel-access hole; and 

a seal, Wherein said seal is disposed in said depression and 
is movable. 

2. The apparatus of claim 1 further comprising a depres 
sion in a second major surface of said cover plate, Wherein 
said second major surface is opposed to and spaced apart 
from said ?rst major surface of said base plate. 

3. The apparatus of claim 2 Wherein said depression in 
said second major surface is larger than said depression in 
said ?rst major surface. 

4. The apparatus of claim 1 Wherein said vessel-access 
hole and said guide hole are siZed to receive a needle of a 
syringe. 

5. The apparatus or claim 1 Wherein said seal is spherical. 

* * * * * 


